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Chlorophyll fluorescence characteristics and HCOj; utilization
capability of heteromorphic leaves of Ottelia cordata
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( Key Laboratory of Tropical Biological Resources of Ministry of Education, School of Life and

Pharmaceutical Sciences, Hainan University, Haikou 570228, China)
Abstract. Otielia cordata (Wall.) Dandy, a species with heteromorphic leaves during growth
and development, was used as the study material. Chlorophyll fluorescence and pH-drift were
used to measure chlorophyll fluorescence characteristics and HCOj; utilization capability of
different shaped leaves of O. cordata. i.e., submerged leaves (S), floating leaves (F),
submerged floating leaves (SF), and floating leaves only ( OF). Rapid light curve (RLC)
results showed that the relative electron transport rate (rETR) of submerged leaves (S) was
significantly lower than that of the other leaves, and the gap increased with light intensity;
photochemical fluorescence quenching (g,), maximum rETR (rETR,,, ), and light-saturation
coefficient (E,) of submerged leaves (S) were also significantly lower than that of floating
leaves (F). The C;/Alk value of submerged leaves (S), which can show HCOj utilization
capability, was significantly lower than that of both types of floating leaves (F and OF). These
results indicated that the mature floating leaves (F) of O. cordata had higher photosynthetic
efficiency than juvenile submerged leaves (S), and floating leaves (F) were more adapted to
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high light. These results also suggest that submerged floating leaves (SF) can enhance HCO;

utilization capability to adapt to low CO, in water.

Key words: Ottelia cordata; Heteromorphic leaf; Chlorophyll fluorescence; Inorganic carbon

utilization strategy; Adaptability
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Gy R4, . BA BRI B KSR IR UK
M(S) . IEFIFAKM(F) | AT BR8Pk it
(SF) KA K HA FEK A R B 7K (OF)

1.2 ZEWHE
1.2.1 MHERHEEENE
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Different letters mean significant differences (P < 0.05) among leaf types. Same below.
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Fig. 1 Photosynthetic pigment content of various types of leaves
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cant differences (P < 0.05) among leaf types under PAR
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Fig. 3 Fluorescence parameters of different types
of leaves under high and low light conditions
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rETR,, ¥ E T S 4, i SF 4 rETR. 5 F 4k
BEER(E),
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Table 1 RLC parameters of different types of leaves
i 2 s e TONSEIAHDG & ok b v
Leaves P TRCE gy it E,
type TETR o (umol -m™2-s7)
F 0.116 + 0.051 71.6 + 13.6ab  691.9 + 267.8a
S 0.154 + 0.061 251 £ 5.1c 176.9 + 58.8b
SF 0.125 + 0.024 62.7 £ 1.3b 512.2 + 97.2ab
OF 0.107 + 0.022 925 + 16.1a 896.1 + 264.7a

W ANFEFRFRRRE M BRI 2 2E5F B3 (P <0.05), F
il

Note . Data with different letters are significantly different (P <
0.05). Same below.
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HAE, RAE T UOKAE Y HCO; WA 68 1 (&
2) o ARWFERIL, 4 FhERM R Max pH {E#5 K
T 10, FEAMATHEAFIH HCO;Mfe 1, S 41
C./AK HEEMT F 4 OF 4, £WH SHAA
Ry HCO; MM RE 1. [FIAE, SF 4Ry Co/Ak
R EET F4(P <0.01),

3 e
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AW, IKSEALWFPIFE K (F Fl OF ) Z
EDEARETC R E 225, MUK (S) SHFFEK
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BEEMETHALA, MoEiE#E T 500 ymol -m™ 8™
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58 (PAR = 127 ymol - m™ - s™) Fl & ok
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R EAEEMOCERCE, XATREEH T A A5
ARIFE, TOKM(S) AL TKT, #IEIRLE
AREREE AT WK (F, OF) K4k Tk
LA L, 82 MG A AR ST 2 = T UK, Br
DL K38 BA =AM PR A RE ), X —
2510 55 It A A ) v e 2 R R RRR T AR A 22 S 2
L, W52, HIM ( Robinia pseudoacacia L.) |
¥R ( Celtis sinensis Pers.) . ¥#} ( Broussonetia
papyrifera (L.) L'Heritier ex Ventenat) . 2z vl ( Li-
gustrum lucidum Ait.) . &FFi( Cinnamomum cam-
phora (L.) Presl) . ¥ f#i# ( Castanopsis sclero-
phylla ( Lindl. et Paxton) Schottky ) F1#] %l ¥ (
Elaeagnus pungens Thunb.)7 M FprR | AR R #f
T4 2R 5 1 AT &M i g R
PENSEL LR MR A B T 25 G e ) i 2K
Tt E R

K HCO, J& 17 2 7K A= 4 ) ¥ 25 1) TC ALk
PR AT LIRIF HCO; By UL/ A 40 388 5 75 w8 e 5
(1.0 mmol/L) FILH& & (0.1 mmol/L) i T HLAK
e el DL A R E O A E TS AR BIESY
pH-drift SCEEE SRR, KSRAER 3 Fp S IE I F 4B
HA HCOMMHEES, HZPIK(S) ) HCO,#|
FHBE ) W2 5 T PRI K I (F F OF ) . X Al fig J2&
Tk CO, L i K2 R 2
—, HUUKM R LA —Z#KZ2ESE T CO,ME
B RN S 8T e KR T2 3] CO, a2
T AUTK 75 ZE R R K TR i HC O Akb sE FL 3R 5 rf
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Table 2 Ability of each type of leaves to utilize HCO;,

ok . . . ’
0E SR KK oH ik fIili 00, HOO; ki SR
Leaves type (mmol/L) Max pH C+(mmol/L) CO,(nmol/L) (mmol/L) Cy/Ak
F 1.15 £ 0.08a 10.37 £ 0.10 0.53 + 0.06 a 0.02 + 0.01 0.18 £+ 0.04 0.46 + 0.04 a
S 0.66 £ 0.11b 10.28 + 0.10 0.28 +0.10 b 0.01 + 0.01 0.12 + 0.06 042 £0.10 b
SF 1.20 £ 0.10b 10.51 + 0.08 0.48 £ 0.07 a 0.01 £ 0.00 0.13 £ 0.08 0.40 £ 0.04 b
OF 1.19 £ 0.09b 10.30 + 0.07 0.59 + 0.04 a 0.02 + 0.01 0.22 + 0.02 0.50 + 0.03 a
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SF LUARXY it T2 W R (rETR) 5 F 400 1 3% 22
S, W% PAR H4i% | SF 41f rETREHBFHIKT F
W, ZREE R, WK AT REK AL B TE Kt
RTEEDE T HCEE R TR, pH-drift 525045
KRB, AT BCRE W K (SF) 1) HCO, #l
e B R TIE KM (F) , HIsHYS Bk S iy
Co/Alk fH 5 Z LT F 4181 OF ALt 25 5 — 2L,
T MR R A NI, Bl Ve B T K I 23 G B X
HCO; I FHRE 7 LAIE I /KAIRIHR BE CO, 353

Zi Rk, AKSRAETTK M (S) ik (F) A
AHEERDGATET), WK (F)TEELRMETRA
TR PDEERR, DUKM(S) TEFLAMET HATE
FIEERCR, MG RK AL CO, M, K3
TR (S) LRI PR K /- (F . OF ) BA 5% T)
HCO, #I I fie J1. [RIAE, A T BOIR 28 (1 72 7K it
(SF) fiti 1 & 35 35w HCOZ A FH BE 71 LA IE W /K
FIRHR BE CO, P45
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